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STUDY CP CERTAIN SEEMINGLY A U NC-IJ MAI DEFORMATIONS AND TRANSFORMATIONS 
CP METALS 


Cm Crussard, Pechiney Ugine Kuhlraann, Earls, end 


0« Eouvais, Pechiney Aluminum Research Center,, Voreppe 


I hi re SUCTION 


When one of us suddenly came up against a case of tha 
deformation of a metal test piece without the apparent intervention 
of an external force*, we felt it err, duty ••'as metal lurgical 
investigators to try to systematically study this type of phenomenon. 


Feet note; *See Sciences and the Future, No. 345 (November 1975), i 
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ICO. End footnote 

Therefore,, we went to J. P. Girard, who was reputed to have produced 
"abnormal” effects on metals and wished to conduct experiments in the 
presence of scientists. The purpose cf. thj.s report is to describe 
seme pf the tests which we conducted with him ever a period of almost 
two years. 

Several weeks after cur tests were begun, J. P, Girard informed 
us thht he practiced prestidigitation. Some time later, two or three 
sources simultaneously also informed, us that he had been written up 
in the "Magician's Yearbook." At first, he worked in a somewhat 
obscure and roundabout fashion, resembling the style of as 
illusionist. In spite of this, after this ir.iti.al period, J. P. 

Girard produced interesting effects. Various scientific personalities 
attended some of these detsersfc ratio ns. Ee gradually got J. P. Girard 
tc simplify his behavior and fellow stricter procedures. But on our 
recordings we observed some movements, whicb~indicated muscular 
action. ' 

TJhis mixture of striking effects anc] questionable elements led 
us tc make a rather lengthy critical study. ¥e think it would be 
interesting to outline the nain steps here. 
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In order to avail ourselves of varied opinions, since August 
1976 we have written down all of our observations, reflections, and 
doubts in a provisional report which was -subsequently distributed to 
nany scientists: In this report, we mentioned what we know about «.!» 

P. Girard as a prestidigitator and seme of our doubts concerning the 
"props*' which he could have used mere cr less consciously during the 
tests., This report was supplemented with the presentation of 
documents {test pieces, microphotographs, diagrams, " video" 
recordings) , with sampling cf the reliable tests and others which 
were not as reliable, since it would have keen wrong to present too 
optimistic a selection. He also showed varices films of external 
origin, thus of unequal significance, it these presentations in order 
to enlarge on the information on certain parts. French and foreign 
illusionists attended seme cf the presentations ; they helped us to 
refine our opinion in certain areas. One of them discovered an 
indication of trickery ' in a film which J. P. Girard got for us 
without telling us that it was faked. She opinions gathered during 
all of these discussions helped us make the critical study of our 
documents and various verifications which we have made since that 
time. J. P. Girard agreed to seme counter- tests, at least one of 
which is very interesting 4 . 
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Feet note: *Test No. 4 of Table II. End footnote 

.All oft. this took some time*, which explains the long delay between our 
initial tests and the appearance of this article. But we feel that 
this critical study has gone far enough, if not too far, and that the 
tine has come to publish our mast characteristic experiments. 

Thus, the selection which we are presenting is the result of a 
leijtgthy screening process. In only twenty out of the 150 test pieces 
which J. P. Girard deformed or transformed in front of us or our 
collaborators could we positively confirm the "abnormal” nature of 
the effects observed. In this report we will describe eight of these 
cases, 1 the most characteristic. But it must be pointed out that the 
majority of the tests which were eliminated were definitely valid, 
for we used too strict a screening process to eliminate the 
demonstrations which did net follow a predefined operating procedure. 
Other tests with extensemet ric gauges will be published later. 

Thus, our concern for strictness eliminates rather ra markable 
observations concerning deformations at a distance, deformations of 
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objects or test pieces in the hands of the observers themselves who 
were Above any suspicion, or those held on either side by J. P. 

Girard and an observer. 

Whe t.ests which will be described were conducted under our own 
responsibility with the authorization of -Pechiney-Ugine-Ku hlmann. We 
would like to thank those of our collaborators who were willing to 
help us in the delicate study of this corj tic versial area, in 
particular Mr. J. Bauch, P.r* G„ Jollant, and Hr. B- Du host. We would 
also like to acknowledge Professor J. B. Haste d * professor of physics 
at Birbeek College of tie University of 'London, for agreeing to 
spcnspr a test in his laboratory. 


Description of Tests 


In order to make it impossible for J*- Pf -Girard to surreptitiously 
tend a test piece, we often used bars with a rather large cross 
section made of various metals; in particular, aluminum and light 
alloys (test pieces 250—350 mm long and 8-17 re jt in diameter), but 
also cicpper, soft steel, stainless steel, and magnesium. We 
determined, the forces (bending Elements) necessary to bend our test 







pieces by measurements and calculations. .In order to be able to 
compare the values of tie resistance of the test pieces to the forces 
which they could have withstood if faking ty surreptitious bending 
occurred, we determined the maximal! moment which a man can create 
when seizing a test piece in two hands using all of his strength... 
which could not go unnoticed! For this purpose* we used a 
dynamometric key with handles 400 mm long, which we tested with many 
individuals. The maximum acnents vary with the individuals from 20-38 
Worn; j. p„ Girard created 26 N«m with a very visible effort. These 
values were confirmed by direct tests cn bars; an example of this 
will fellow (session of 27 October 1976). 

Since our purpose here was neither to describe all of these 
tests,) nor to make a critical review, we selected the two most 
typical sessions for this article: 


Session of 31 March 1976 at the Alumina if Technical Center. 

Experimenters; J. Bauch and G. Jollant , with the aid of a video 
recording assistant. 
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Curing this session, in a room adjacent tc the room J. P. Girard 
nas in, G. Jollant, an experimenter, took a tar of hardened 
dural urinum of alloy AU4G, state T4 (i„e..* hardened, aged) 250 mm 
long and 8 mm in diameter- Its high critical bending moment (15 N*m) 
makes it impossible to tend without a visiitle effort. G. Jollant 
relied it cn a desk, stated that it was not out of round, marked it, 
and placed it himself in a class tube which he closed with a stopper. 
This is the only time which we were able fcc arrange it so that J- P. 
Girard did not touch the test bar to be bent before it was enclosed 
in a tube. 

®«* doll aivt brought the closed tube to J. Bauch, who immediately 
ga^'e it to J. P» Girard, and everything was filmed from then on. 
Either the stopper, the tar in the tube, px both were always visible. 
After concentrating and. declaring that he felt something, J„ p„ 

Girard gave the tube, still closed, to J. Bauch. Mr. '‘Rauch uncorked 
it, removed the bar, which was visibly bent, ard placed it on the 
desk, then on a flat bar in order to bring cut the bend, which was 
thus made very obvious. This bend was 2 mm. 
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Session of 27 October 1976 at Grenoble 

Ex perimenters: J. Bouvaist and E. Eufcost. 

Here we will describe the test made on the thickest bar. This 
was a bar 17 mm in diameter and 300 bis long made of alloy AU2 
(2. 05g/o copper) in state T4 (hardened in cold water and aged for one 
year) > fief ere gee marks were engraved ira the mass of this bar, and the 
placement of small characteristic flaws were ncted. It was taken to 
the experimental site in a different car jErcm t he in one which J. 
Girard was transported,, and it was the cx|ly one of its kigd in the 
experimental batch,, 

This bar was preliminarily subjected tc bending tests by very 
strong. mei)# and only one mar. weighing 140 kg was able to make a 
slight# but significant# defer ffaticn -after 'smearing his hands with 
magnesium (a bend of 0- 6 mm corresponding tc an applied moment of 38 
N«m) „ Then the heading plane was marked by scratches made on the two 
ends. Previous tests made it possible to confirm that even using a 
fixed half-length support# an average man cculd not even increase 
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this deformation by applying his entire weight {65 kg) to both. ends. 

During the tests, the two experimenters sat at about a meter 
away on either side of j. P. Girara, who worked in shirtsleeves, with 
his sleeves rolled up, rithcut contact. J t . P. Girard deformed this 
tar four times in succession by holding one end in his right hand and 
lightly touching the free part with his left hand (bends 1 and 2) or 
by placing his left hand five cm above the specimen (bends 3 and 4). 
after each deformation, one observer took tie profile of the test 
tat, »hile the other regained next tc J.. P. Girard, The two largest 
deformations (3 and 4) could be seen with the eye; both were produced 
toward the bottom during a time on the order of 10-20 seconds. After 
each deformation, it was verified that no beating up could be 
detected by touching the tar with the hand, and that the bends made 
without force by J . P. Girard were all in tfce same plane (inclined by 
34 0 relative to the initial bending plane mentioned above) , marked by 
the grooves indicated atove. These grooves also made it possible to 
verify that the same bar was being used at all times* Immediately 
following the experiment, the specimens- were placed in a briefcase 
and taken to the laboratory* 


We will i)ow describe the laboratory tests; 
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First, in the laboratory we verified that all of the marks, 
grooves and flaws which were origi rally made cn the bar ware present 
cc the bar returned from the experiment. This ic ade it possible 
unequivocally confirm that there was no substitution of the specimen. 
Figure 1 shows a picture of the bar after the experiment. 
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Fig. 1. Photograph of AU2 bar 17 torn in diameter after bending. Scale 
ir centimeters. 
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the following tests were made for the nondestructive 
ch ar acterization of the charges made ii? the bar - more specif icall y, 
in section A - corresponding to the maximum curvature- We can see: 

— a significant increase in the hardness c f the two grains 
located in the bending plane, reaching a maximum of 11 points Vickers 
(or 2 7 o/o) in section A, which corresponds to the maximum curvature. 
The length of the zone in which the hardness exceeds the initial 
value is around 12 0 mm (6 0 mm on either side of section A) . 

* 

the hardness measured on the circumference of section A 
perpendicular to the bending plane is the maximum in the bending 
planed and varies linear ily with the side relative to the neutral 
line, as in the case of simple bending- 

Jn order to determine the moment which must be applied to the 
tar by mechanical bending-- in order tc obtain the permanent bend 

tf 

observed, we mecha nically bent a control bar which was identical to 
the preceding one with a distance of 'SCO taw between the fixed 
supports- The variation in the residual bending measured as a 
function of the moment, applied is given in Eig. 2. From this we can 
conclude that in order to attain the bend observed on the bar bent by 
J- P. Girard [fr = 13-5 mm) , it would be necesssry to apply a moment 
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R cf around 75 N«ra, or two and a half times tfre critical moment He - 
3C and twice the moment exerted by the strongest man whom we 

tested- The total deformation energy can be calculated at 11 J, 
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Fig. 2. Diagram of bending as a function of tKe moment applied to a 
ccntrpl bar identical tc that in Fig. 1. (1) Moment applied. 

( 2 ) Experiment™ (3) Calibration curve™ (4). Eends. (5) Max. for men. 

(6) Mean for men with the force of two hands. (9) Residual bending at 
half-length. 

EXPERIENCE Alfe-T. 
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The preceding results make it possible to completely exclude the 
hypotheses of surreptitious deformations of muscular origin which 
might have escaped notice by the observers- furthermore, the fact 
that "normal” consolidation of the deformed zc re is observed wakes it 
possible to exclude the surreptitious use oi thermal or chemical 
means to decrease the local mechanical strength of the alloy- 

Jn conclusion, the set of observations made during and after the 
experiment on the duraluminum bar deformed by <1. P. Girard during the 
experiment of 27 October 1976 cakes it possible to concludes 

*■ that the successive deformations realized were not and could 
not have been produced by the normal muscular force of the subject, 

— that the final deformation obtained was in all ways comparable 
to that which would be obtained by applying a point force of 1500 N 
in the middle of the bar when resting cr two supports. 


Tests cn Stainless Steel i>n Closed lutes 
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Materials and Working Conditions 

Buring the session at the Aluiiinua Technical Center on 25 March 
1576,, three experimenters <C. Crussard, j. Eauch and G. Jollant) and 
four other spectators observed martensitic transformations, with or 
without de forma tion , of test pieces made f rein a cast of austenitic 
stainless steel with a special noncommercial composition which had 
previously been used for studying the martensitic transformation by 
deformation. This cast essentially contained; Cr ~ 17. 8 %, Ni = 7.4%, 
Ed - 1.567c, Si = 0.367,, C = 0.050%, K = 0~P34%4 

two test pieces left over from this study were used for this 
purpose. These were cylindrical test pieces (7 rrm in diameter and 85 
mi! long) with smooth heads 12 s>» in diameter. They were subjected to 
hardening in air at 105C°C (cne hour ^in,-d salt hath) , finishing 
treatment, and nit. rof luetic corrosion, which gave the body of the 
test piece a matte look. The resultant structure is nonmagnetic, 
except for several parts of the machined surface layer. The 
martensitic transformation points in this state are; Ms ~ 1 40°C and 
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These two test pieces were given to J. P, Girard for several 
days. It the beginning cf the session, they were marked No, 2 and 3 
in large numbers circled with ai irregular circle. Another test 
piece* marked No. 1 in the same manner, was used for another test 
which was not significant and will te used again later for a 
simulatiog counter-test. Its mark can be seen in Fig, 5. This was the 
first time that test pieces of this type were used with J. P. Girard 
and that they were marked like this. These were the same test pieces, 
marked in this manner, which were taken at the end of the test under 
the conditions which we will see; there was no possibility of 
substitution. 

after marking, one of us (C, truss ard) verified the straightness 
of these test pieces (Nos., 2 and 3) by rolling them; they were not 
"cut pf round™" He also verified their magnetic state. A quick and 
staple method of evaluating point-to-point magnetism for this purpose 
consists of using a small powerful horseshoe magnet made of Ticonal 
1500 /(polar surfaces of 7x4 h j , 8.5 mm a-part) suspended at the end 
cf a chain. To make the measurement, eye changes from a position in 
which the magnet is in contact with the test piece, with vortical 
suspension; the test piece is gradually withdrawn until the magnet is 
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pulled away- Measuring t be tcri/.cntal distance from the magnet to the 
test giece at this point D, and knowing the mass of the magnet (22 g) 
and the length of suspension , we can calculate the pulling force F. 
During this verification in the middle of the two test rods and on 
the heads* the distance D defined afccve did net exceed 2-3 mm. This 
corresponds to a pulling force F on the order c t 0-01 N, due to some 
traces of surface martensite caused fcy machining. 

After this check, the test rods were placed on the desk behind 
which J. P. Girard was working (in rolled 1 -* up shirtsleeves) in the 
field of view of the video cameras, which -did net turn away from them 
(while J. P. Girard worked with other test pieces and made an attempt 
at a light-alloy bar without leaving his seat) until the following 
experiments were begun; 

a) J. P. Girard carefully grasps test far No, 2 by one head and 
without exerting force (t be fila makes it possible to confirm this), 
places it in a tube and steps it with a cork (always in front of the 
camera), takes the corked tube squarely in ibis hand (the left hand, 

i* 4 

with the cork always remaining visible), etnd concentrates. He then 
gives the tube to C. Cr cssard and does not touch the test piece from 
this time cn. 

C. Crussard removes the test piece f ren: the tube; it has a 
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slight bend, but very close to one end, visible to the eye, and which 
he verified by rolling the fiece. The verification with a magnet 
indicates very strong local magnetism near this same end (see Table 
1).. Since the entire operation was filmed, no substitution could have 
taken place. C. Crussarc returns the test bar tc its box for future 
£ t udy ? 

to} J. P. Girard takes test bar no. 3, fchich has remained visible 
throughout this time. The same operations as for Ho. 2 are performed, 
except that one spectator, at one time, blocks the camera. After J*. 

£* Girard had concentrated, C„ Crussar d took the corked tube back, 
removed the test piece from it, and roiled it. This test piece 
remained straight, but neveri/»e less its local magnetism was similar 
tc that of test piece Mo. 2, but this time without deformation. It 
was returned, to the box, also for study. 
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Table 1. KEY: (1 ) Measurement. (2) Test piece. (3) Bending of one 

side. (4) Bending of the ctlev side. (5) .Kean tending. (6) Pulling 
force t of the magnet (N). (7) one head. (8) end of cylindrical 

shaft,. (9) middle. (10) ether end of cylindrical shaft. (11) other 
head. (12) Maximum value-. 


(l^ Me sure 

$.}Eproiivetie( 
n r 2 

^Eprouveite 
n* 3 

^leche d’un c6te y 1 (mm) 
Fleche de (fi 

2.5 

< 0,3 

1 'autre cote y 2 

1.7 

< 0,3 

FI echo $ 


' 

y i + y 2 



moyenne y r= — 

2.1 

< 0.3 

2 



^t"Orce d’arrachement f de 



l’aimant (N) : 



une tele 

0,12 ( 4 ) 

0,03 

^ Gxtremile du fut cyiin- 



. drique 
^ milieu 

-^autre ext remite du fut 

0,15 j 

> 0,22 

0,02 

0,03 

i 


cylindrique 

0,02 

0,02 

autre tete 

0,05 

0,0 1 


(*} Va'cur maxi male. 
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Initial Keasuremea ts 

The next day, C. Crusserd evaluated the magnetism and 
def crinations. The same magnet was always ?used tc evaluate magnetism; 
the pulling forces F defined above are indicated in Table 1 (at close 
to 0.01 N) . In order to evaluate the deformations Y, one of the heads 
«as placed against a ruler cud the distance let ween the other head 
(inside) and the ruler was measured* He confirmed that the test 
pieces "ran true” at the beginning cf the test. 

The bend close to one bead can be seen very clearly in Fig. 3. 

F.ig„ 3, Photograph of stainless steel test piece Ho. 2 after the 
experiment. 
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laboratory Tests 

Various tests* also destructive* were made on test piece No. 2- 
The bar v?as electr oly tically cut ever with the magnetic head. Thus* 
it was possible to insert the magnetic end cf the cylindrical part of 
the bhr into the spool of a Sigmatest device: the specific; saturation 
itagne fixation is 2»8 f which corresponds ftp e proportion of 1.9®/ 0 of 
the magnetic phase (a*). 

For test piece No. 3, the nondestructive X-ray study revealed 
sartensites a* and in the magnetic xene> the latter in a high 
proportion* in addition to austenite* 

Microphotographs (test piece No. 2) pn a surface, polished 
rechan ically, then electrclytically (fig,. 4a and 4b) reveal a mixture 
cf martensites £ and a*. Compared with previous studies made of this 
steely we can confirm that these structures have neither the facies 
cf a if a r ten site obtained by coding* nor thet cf a martensite 
produced by the densit izat icn of a rstenite X y heating it. This could 

v* * 

only be martensite from deformation (with seine traces of martensite 
due tp the preparation of the ground surface) . The martensite density 
appears to be rather uniform over the entire cress section; in spite 
cf the uncertainty which always accompanies micrography due to the 
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field selection. Figures 4a and b show comparable appearances on the 
surface arjd in the interior. The amount of martensite observed on 
these micrographs corresponds to these which axe obtained with this 
steel by tensile strain of £-10%; thus, it is much more intense than 
that which would correspond to the slight bending observed (Fig. 3),. 
Its localization is very surprising. 


*• 
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Tig. 4. Micrographs of the locally traijsf orite <3 xone of stainless 
steel test piece Ko. 2 fa) near the surface* (1) in the interior. 
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Simulation Tests 

The local magnetise cf the head cf test, piece No. 2 could not 
have been missed in the verification made at the beginning of the 
test, which was focused especially cn the heads. 

nevertheless, since two confirmations are tetter than one, we 
asked ourselves if we cculd imagine a metallurgical process capable 
cf producing these localized martensites shale leaving the test 
pieces completely straight cr merely slightly bent. 

Since we are dealing with cold-rolled martensite, we must work 

with deformation. The closest means of reproducing its localization 

with this abundance near one head is alternating bending. He 

conducted tests oip another test piece, No„- 1, which was initially 

nonmagnetic; it was necessary to place one head in a vice, bend the 

bar by around 30°, and straighten it. But due ;tc the special 

properties of this steel, the test piece was very visibly formed, into 

an S (fig. 5). In order to straighten it back cut, it would be 

** r 

necessary to tool a die and restamp the piece cr a press! Another 
difference; cn test piece Nc» 1 thus treated, the magnetism on the 
end of: the shaft was comparable to that of test piece No. 2, but. the 
head was net magnetic, which is obviously cereal-. 
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Jig- 5. Test piece of stainless steel Sc- 1 after a simulation test. 



.A micrographic test made on another test piece which was bent 
even more and straightened reveals ccld-rclled star ten site* but with a 
very distinct heterogeneous distribution: the martensite density is 
lower in the interior than cn the surface {Fig. 6a and b) , which is 
rcriral* but which differs from test piece He- 2. In order to obtain 
uniform density in the cross section and in the amount observed*, it 
would be necessary to be able to create tensile strain deformation 
localized cn the end of the shaft and in t^e head (on the order of 
for test piece No- 2* and at least 1 0°7* for test piece So, 3)* 
but which would not appreciably change the diameters of either the 
shaft or the head 1 - 

* ^ 

Fcctnpte: *For test piece Ho. 3„ a slight* decrease in the cross 

section (0 - 574 was measured in the zone which became magnetic- Vie 
will point out that we could have also considered simulation by 
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twisting, but we could not see how this could result in deformation 
localized near one head and in it. End footnote 

It would be necessary to have a series of hammering out and kneading 
cycles, all done without leaving a mark on the test bar! 
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Conclusion 

The group of observations described above irak.es it possible to 
state: 

- that a local martensitic transformation was created in two 
test pieces during the test, accompanied .by slight bending near one 
head cn one of them; 

- that we were unable to think up a single simple metallurgical 
operation which was capable of exactly duplicating the structures 
observed in the transformed zones- 


Local Changes in Hardness of Metal Plates 

5*» P- Girard performed this experiment four times in different 
places and in front of different observers* Luring the first session 
(27 October 1976}, one cf tie experimenters suggested that he 
improvise a new type of test: hardening a metal plate in attempt to 
« cere press'* the metal* Except for a few close details which will be 
pointed out, the experimental procedure used f cr this test, as well 


Approved For Release 2000/08/07 : CIA-RDP96-00787R0005001 60003-9 






, v.v«--a(*v -u 

Approved For Release 2000/08/07 : CIA-RDP96-00787R0005001 60003-9 


DCC ~ 1314 PAGE 3Q 

CPYRGHT 

as foe the three others* was as fellows: J i P. Girard was given a 
dr ralwtriums plate whose dimensions* ccmpasitic-n and reference mark 
were known only by the experimenter (and which were different for 
each new experiment). Initially* P» Girard care into contact with 
the test piece by rubbing it or touching it with his fingers under 
the clcse supervision of the experimenters* The experimenter then 
placed the test piece in a corked glass tube after verifying its 
straightness and the reference nark* Then* the tube was given back to 
J,i P. Girard for the test. The test piece remained in the tube until 
the laboratory test. For test No. 4* the phase in the glass tube was 
eliminated* since it provided no additional guarantee after the 
initial procedure* which .permitted hand contact during the initial 
phase. 


Test Materials and Working Conditions 

She four plates which were changed 7 ' were made entirely of 
d Bialuflinun in state T351 (hardened at 505°C in cold water* relaxing 
stretching of 1,2-27*, aging for at least 48 hours). Two compositions 
wt ce used (quaternary aluminum alloy A-D4SG with a noncommercial 
composition, and industrial alloy 2047). An an g my mo us symbol engraved 
on the metal of fcf\e plate and which was different for each experiment 

I For kelease 7 \ 
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permitted the observers tc unequivocally identify the test plate by a 
simple glance. Each plate came from a latch of identical plates which 
were subjected the same treatment, and the control plates of each 
latch were preserved in the laboratory for comparison and future 
simulation tests. Table II summarizes the places and the 
characteristics of the test data of the four experiments. 


* 
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Table II. KEY: (1) Test. (2) Date. (3) Place. (4) Observers. (5) 
Initial characteristics of specimen. (6) Type. (7) Dimensions. (8) 
Deference mark. (9) London. (10) and. (11). tall-testing. (12) Tooling 
« hall- testing. 


■ •(»' 
Essaj 

•! 

Date j 

i 

Lieu 

Observateurs 

(sh 

Caracteristiques initiales 
dc lechantilion 

Nature 


| 



(?) 

Dimensions ^ 

^ Hepere 


1 

27.10.76 ! 

Grenoble 

Qul 

J.B. et B.D. 

[tv'y 

J.B., P.G. et J.G. 

16 

X 2,5 X 150 

11-1 

A-U4SG-T351 

2 

25.11.76 

Lyon 

14 

X 2 A X 160 

11 - J 

A-U4SG-T351 

3 

25.11.76 j 

i 

i 

. Lyon 

fa) 

J.B., P.G. Sst J.G. 

14 

X 2.6 X 160 

It - H 

A-U4SG-T351 
-f bill age 

A 

10.10.77 j 

t 

i 

Londres 

J.B. et J.H. 

12 

i 

) 

l 

X 3,0 X .160 

VG 

A-U4G-T351 
/ usinde -f 
brill an tee 
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Observations During Experiment 


first Test ; 

Burin g the phase of contact of the tips of the fingers {~2 rain) , 
«e sudcessively ■ observed two slight bendings of plate 11-1 of (+ 1 rnm) 
and (-0. 5 mm) * respectively, in opposite directions from each other, 
alien the test piece was placed in the glass tube with a total 
residual bend of 4-0*5 mm (the slightly convex grain corresponded to 
the engraved surface). The tube was then -given lack to J, P» Girard 
t vice (5 min). 


Second Test: 

* 

Nc bending before being placed in ithe-tube. Length of exposure: 
three minutes. 
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Hhird lest: 

fest piece 11-H was preliminarily shot-peered over the length of 
the two surfaces to see if additional local hardening was possible. 
Ear at gen ; around three minutes, wi theut def creation. 


fourth Tost: 

iSesfc piece VG was tested twice ty <!•' 1 . Girard {duration of 
exposure: twice for two minutes). 


laboratory Tests 

j* 

Fcr the four tests#, co i? par at Ave exami rat Ac ns of 'the an graved 
ira tbs# dimensions# weights# and the marks ci initial hardness of the 
test pieces confirmed that the test pieces returned to the laboratory 
focre definitely those which were prepared for the experiments* 
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baldness; 

After electrolytic polishing, the hardness was measured with a 
Vickers mi crohardness meter under a load of three kg (—3 0 N) on the 
twe surfaces of the test pieces subjected to the experiments, as well 
as on the control pieces kept at the laboratory. The marks were made 
■with spacing of from one to two mm {depending cn the case). 
Double-blind countermeasures used by different operators (for tests 2 
and 4$ led to equivalent results. 

the results obtained by this technique t two cases of which are 
shown in Figures 7 and 8, sake it possible to reveal appreciable 
simultaneous increases in hardness on the two >c p posing surfaces. The 
lengths of the modified zones and the maxjLsua increases in hardness 
are reorganized in Table 111. considering the dispersion 
{characterized by the typical deviation indicated in parentheses at 
the s eccnd-to-lasfc column), in a completely valid manners, these 
observations show that the metal was changed during jtke four tests. 
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rig. -7. Hardnesses measured on the two sides of light-alloy test 
piece 11-1, after test. KlYz (1) Vickers hardness. (2) Test piece 
|3) Side. (4) load. (5) Distance to the marked end. 


AIM SG T351 DURETE VICKERS 


eprouvetle 


face : 1 


If 

./% 

if 1 \ 


(^0 

dwge ; 2,94 it x 


f-f- 


b T I 

n~"? 


Mi 

fa l ce : 2 



T f'il 

if r\i 

r r 1 "O 

I ,J'\ K-. T 

T J 1 T 


I _^_,gxtrgmile rep gna z 

&o 160 “ iso 





Approved For Release 2000/08/07 : CIA-RDP96-00787R0005001 60003-9 

DOC .* 1314 PJSGE 37 

CPYRGHT 

Fig. 8. Hardness measured on the two sides of light-alloy test piece 
VG* before and after test. KEY: (1) Vickers hardness. {2) Plate VG. 

(3) Lpad. (4) Marked side. (5) Unmarked side,. { 6 ) Distance to marked 
end. X /) Hardness at mid— width (°) before/ («) after experiment. 


DURETE VICKERS plaquette VG. 



dur etz a mi largeur-^ 0 avan * 1 „ expzriznceT 
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lable III. KEY: {1} lest. (2) Test piece. (3) Maximum hardness in 

the changed zone (MPa). (4) Initial hardness, (5) End of plate. (6) 
Cciptrel (standard deviation). (7) Significantly changed length (mm). 
(£) Side. 


_ Essal 
. * 

i'Y; m 

V ! Durete maximum 

Eprouvette dans la zone modifiee 

V: , ./ . ^{MPa) / 

£}) Durete initiate 

Ip) Exlremite (J^) Tdiinoin 

plaquette (ecaii-type) * 

(l'P Longueur 
— . significativement 

; modifiee 

v ,->*/ ‘A™!") v ‘ .. 

1 

11 -! ^£ace 

1 


V ' ■ ‘ ■ 

'1340 

1240 

1220 

(15) 

' «' 2 o ' ■ 


f^Face 

2 

(R) 

1290 

1200 

1230 

(14) 

30 

2 

1 1 * J (S Vace 

1 


1340 

1180 

1180 

(20) 

20 


• ^iFace 

2 

(R) 

1310 

1190 

1200 

(21) 

20 

3 

1 1 • H ^l : ace 

1 


1420 

1290 



20 


^Face 

2 

(R) 

1380 

1260 



15 

A 

VG t^ace 

1 

(R) 

1270 

1200 (7) 

1210 

(15) 

35 


©face 

2 


1290 

1200 (9) 

1200 

(10) 

35 


ie can see that the jfaximun hardenings observed range from 6*7*? 
(test 4) to 12*70 (test 2), with an average -of 8%. Six 'Vickers 
impressions were made before the experiment at aid-length during test 
4* since hardening always occurred in this zone in the preceding 
tests* yielding hardnesses cf 1200-1210. This makes it possible to 
completely eliminate the hypothesis of the nenunif ormity of the 
previous hardness. 


We will point out in passing that this test is 
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the modified zone, while a mark located on the same grain, but 25 mm 
from the modified zone, exhibits neural behavior similar to that of 
the t«c marks on the control piece* Shns, we can unambiguously 
corjcl'ude that the local change in hardness is associated with the 
local change in the state of residual strain in this zone. 


Eic restructure; 

3he test pieces modified during test's 1 and 2 and the 
corresponding controls wie examined under z transmission electron 
microscope (100 kl ) . Thin slices whose thickness was carefully 
reduced in order to avoid any deformation were taken parallel to the 
surface at mid-thickness and on the two opposite sides of the 
modified zone of test piece 11-1, as well as in the modified surface 
2 ci)e | side 2} of test piece 11— J. 

✓ 

In both cases, we can see that the modified zones have 
characteristic mic restructure with a very high density of small 
dislocation rings around 10C angstroms in; diameter (Figures 9a and 
10a and b) . At mid-thickness we find a lower ring density, but one 
which is significantly greater than in the initial metal taken from 
the end of the test piece (rig. 9b) and fre k a control . 
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Fig. 9. Electron micrographs of the thin slice and electron 
diffraction diagrams of light-alloy test piece 11-1: (a) surface 
hardened zone; (b) unchanged part* Conditions of identical contrast 
in both cases. 
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Foe test piece 11~l r comparative counting cf the rings visible 
in the section (110) was realized a: g - [111]s > 0. After measuring 
the respective thicknesses cf the different plates, the results given 
in lafcle IV were found (mean ter five fields). 

I able IV. KEY: (1) Sampling. (2) Density cf visible rings. (3) 

E e 1 a ti v e density compared tc control. (4) Control. (5) Modified zone. 
(6) Mid-thickness. (7) Side* 
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Summing up* we will ncte that the changes 0. P. Girard produced 
ip the duraluminum plates wtich were given tc him reveal, 
simultaneously: 

- surface hardening on the order of 8°/ 0 located on the two 
sides cf the plates over a length which can reach 40 mm and a width 
of 10**15 mm; 

- the modification of the residual surface strains in the 
modified zcne.; 

the creation of a particular microstxuctvce in this zone with 
a very high density of small dislocation rings ($200 angstroms) ; 

- the absence of macroscopic tending strain (except for test 1 - 
see above) . 


Simulation Tests 

Is in the case of stainless steel* we sought double confirmation 
by trying to figure out a simple means cf defor nation by which the 
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preceding states could te simulated. 

First, we will point out that the electron micrographs indicate 
that the Guinier-Prestc r zcr.es are net dissclved and are the same at 
the end of the test as in the original state. 3 his eliminates any 
simulation by heat treatment: in particular , fcy surface heating 
(induction or optical radiation). Thus, we had to develop mechanical 
simulation tests. 


Alternating Eending 

Since hand contact was permitted during the first phase of the 
experiment, we might wonder if a surreptitious alternating bending 
operation in the plastic range would be enough to cause the changes 
observed. 

it 

Alternating bending tests made cn '"controls permitted, us to see 
that |t was necessary tc introduce total plastic flow of at least 5% 
by alternating bending in order to obtaii? hardening on the order of 
that which was observed previously (~8°/cj)» This requires bending the 
test piece very intensively until a radius cf curvature of 50 mis is 
reached (which corresponds to a bend oi) the order of 30, which is 
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inccmgatib le with the observations made) , then straightening it by 
bending it in the opposite direction. 

However, this simulation does not permit us to duplicate the 
structural state observed cn the test pieces modified by J • P. 

Girard * In fact, by electron microscopy we then observe mazes of 
dislocations in the hardened zones,, tut not the significant increase 
in the number of dislocation rings. 


Compression Test on a Press 

S local compression test of control plate 11-U conducted on a 
press at 300 MPa {ue ■— 520 K Fa) made it possible to obtain hardening 
on the surfaces coming in contact sith the stamp and the table, 
respectively, close to .that which was sought (/sF.V = 140 MPa) with 
micrcstr uc ture similar to the micro structure observed on the modified 
test pieces (Fig. lOd) , but with a lower ring density. However, we 
observe a 13% decrease in thickness and a uniform change in the cross 
section of the structure and in hardness, which is not true of the 
test pieces “hardened” ly P» Girard. Furthermore, measurements of 
the thickness of the plate revealed a reduction in thickness on the 
crder of 2% straight above the modified zo^e. 
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Sh ct-peeni ng Test 

A surface sho t-peening test of the tac opposing sides of the 
control (1 1— M) 1 made it possible to simulate the essential parts of 
the points which we were trying to reproducer surface hardening M1V 
cf 70 KPa, the absence cf permanent tending , and analogous 
oicrostructure (heterogeneous in thickness with a maximum dislocation 
rii)9 density in the vicinity of the surfaces) » 

Tootnpter * Working conditions: Matrasur machine, air pressure™ 7 
bars, flow rate ~ 0.85 a 3 /raa:, glass tails (<p ~ 75-110 pm) , duration - 
1 Bin* End footnote 

/ 

Eeanwhile, in this manner we obtain a depolished surface which looks 
very different from that of the test pieces modified by J. P» Girard, 
and additional polisbinc is necessary in order to restore a 
cc m parable surface state. 
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The set of observations and simulations shew that it v»ould be 
necessary to apply compressive force perpendicular to the surface of 
the plates, thus creating heterogeneous plastic flow in the cross 
section, in order to duplicate the essential aspects of the physical 
properties observed on the Beta! plates locally and superficially 
hardened by J. P* Girard. Tie mechanical energy required for 
simulating such a modification can be estimated according to the 
compression simulation test: we find 1.6 

8® can also produce rings of this type by neutron irradiation. 


Conclusion 

The group of observations made cn the duraluminum plates given 
to J. £. Girard makes it possible to stats: 

* 

- that the required hardening was definitely realized four times 
during the test; 

— that no simple metallurgical operatic n known to the authors 
makes it possible exactly duplicate the different physical 
peculiarities observed in the locally hardened zones. 



Approved For Release 2000/08/07 : CIA-RDP96-00787R0005001 60003-9 


DOC = 1314 


EJGE 49 


CPYRGHT 

Discussions and Conclusion 

Jn this re port, we described some defer mat ions and 
transformations of metals obtained under specific conditions. The 
places in which these tests were made and tie individuals who 
observed them were varied; the only constant presence*, common to all 
cf the tests, was that cf P® Girard himself. Thus, there was a 
correlation between his presence and the appearance of the particular 
effects observed. Therefore, it appears that «e have the right to say 
that *J» P. Girard is part of the "cause 1 * of these effects. But during 
these deformations or transformations, we neither observed nor 
recorded any intervention of muscular forces or physical effects on 
bis part capable of causing them. 

It thus appears that we can conclude the "abnormal" nature of 
these effects, especially if »e consider the following observations: 

- for one of the defer reed test pieces (see "Session of 27 
October 1976"), the nature cf the measures taken to mark the piece 
and the process of following the deformaticr by successively tracing 
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the profiles proves that no substitution occurred; we feel that the 
very high strength of this test piece is enough to exclude all 
explanations by purely manual and muscular act icn ; 

— for the other test piece deformed in the glass tube (’’Session 
cf 31 March 1976”)# the working procedure seemed to establish that 
the deformation, although slight, was sufficiently clear and was made 
while the test piece was in the tube; 

— for cases of local structural transformation, by a martensitic 
transformation (’’Tests on Stainless Steel in Closed Tubes”) or by the 
creation of many snail dislocation rings (“local Modifications... 
Metallic”) , the precautions described show that no substitution 
occurred. 1 he generation cf these effects in the tube or upon slight 
contact eliminates any w nor nal n explanation. Even if substitution did 
occur, we must point that we found it impossible to either reproduce 
all of the physical peculiarities cf the test pieces transformed in 
this aanner, or: to imagine any simple metallurgical operation capable 
cf doing it. our simulation tests essentially permitted us to 
duplicate the new structural elements generated during the tests made 
with d. P. Girard. By combining several of these actions in a complex 
manner (actions which would otherwise have left traces on the 
specimen) , we might be able to simulate the local texture and 
arrangement of these structural elements, but we would produce much 
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greater changes in dimensicrs than these observed, which are very 
slight or nonexistent. Ibe localized nature of these transformations 
is surprising. 

Xhese experiments are part of a group cf many more tests, which 
we screened and subjected tc an extensive critical study under the 
ccrdiiicns described in the introduction. This group of tests also 
contains those in which nothing happened, and ethers in which we 
clearly observed muscular inpetus coupled with positively "abnormal" 
effects. 

J. t is a good idea to emphasize that the effects observed have a. 
certain degree of reproducibility: the bends in the bars were 
produced repeatedly, the local martensitic transformations ~ twice, 
and the local hardenings - four times. The last of these four tests, 
the test sponsored by Professor Hasted, is the aost significant, for 
it includes the measurement cf hardness before the tests in the zone 
is which hardening subsequently was realized, and because the 
increase in hardness was verified i if two i ^dependent laboratories, 
thus an English laboratory working "blinds " 

j. P. Girard did net produce unknown structures in any of the 
tests/ The structural lacdil icaticirs observe c are of the type produced 
fcy certain types of deformations, Iheir distribution is normal for 
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PAGE 52 


the case of simple fending , but abnormal for 
deformation or with slight deformation. 


transformations 


without 



It the effects had been produced by applying forces, the work 
which it would have been necessary tc expend for the largest test 
piece would have reached around 12 J„ lie corresponding increase in 
enthalpy would be from 2~ 3 J. 

Jn this article, we have no intention of imposing our 
conclusions as complete scientific facts. Eut -«e felt it our duty to 
objectively describe the conditions and the results of these 
experiments. He found nc explanation for the effects observed, 
neither in current physics, nor by possible trickery, but perhaps 
ethers will be able to find them. 
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CCNCEENING THE ARTICLE E Y CH. CROSS A ED AND J. ECUVAIST 

The above article was written following e s periments which 
demonstrated the abnormal behavior of metals or alloys in the 
presence of J« P. Girard. I can confirm that these experiments were 
made with considerable scientific strictness, in order to eliminate 
an| trickery as much as possible* ..However., seme of them were not 
convincing, for the possibility of: trickery is always present. 

Uany phenomena are rejected by the educated world because they 
are considered to be irrational; but this is mere the a priori 
refusal to try to observe and control them for themselves, with 
concern for the truth,, rather than giving proof of scientific 
be nest y. 

Several scientists did not hesitate to participate in the' 
experiment's c£ J„ P. Girard, simply in order to “see** them 
objectively* I myself had this opportunity "and 1 was sometimes 
troubled by these experiments, which, as one of us pointed out, 
places us, the physicists, in a very uncomfortable position. 

Out of all of these experiments, most c£ which were video 
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recorded with a considerable abundance of controls r C. Cru ssard and 
J- Bouvaist used only those which are the subject of this article. 
Until proven otherwise, it sas not possible tc find a rational 
explanation for the transformations observed and described ~ which 
naturally does not wean that we will not find one later. 

She authors of this article found its interesting to publish 
their observations, knowing full well tha<t they would come up against 
rather general scepticism - but one must only view their actions as 
the desire to make known phenomena which arc obviously inexplicable 
in the current state of cur knowledge. 

I myself agreed to add these few lines, having had occasion to 
fellow these experiments rather closely, simply irt order to give my 
advice about the scientific strictness with which they were conducted 
.by the authors. Too many factors are still undetermined to make it 
possible to give a valid interpretation. 

d » J, Trillat* Member of the Academy of Sciences 
End-1314 
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